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DOWNLINK TIMESLOT POWER CONTROL 
IN A TIME DIVISION MULTIPLE ACCESS 

SYSTEM 

FIELD OF INVENTION 

The present invention generally relates to the field of 
radio telecommunications. However, the present invention 
more particularly relates to downlink power level control in 
a time division multiple access (TDMA) based radio tele 
communications System. 

BACKGROUND 

In a radio telecommunications System, Such as a cellular 
radio telecommunications System, any one of Several acceSS 
Strategies may be employed, for example, frequency divi 
Sion multiple access (FDMA), code division multiple access 
(CDMA), or time division multiple access (TDMA). In an 
FDMA based system, the frequency spectrum is divided into 
a number of disjunctive frequency bands, where each band 
Serves as a separate radio channel. In a System that employs 
CDMA, different modulation or spreading codes are used to 
distinguish the various radio channels. 

In a TDMA based system, however, the time domain is 
divided into time frames. Each time frame is then further 
divided into a number of timeslots. Thus, each carrier 
frequency-timeslot combination constitutes a different 
physical channel, over which, a communications signal burst 
can be transmitted. In a cellular radio telecommunications 
System, a communications signal burst transmitted from a 
mobile Station to a corresponding radio base Station is 
referred to as an uplink burst. In contrast, a communications 
Signal burst transmitted from the radio base Station to the 
mobile station is referred to as a downlink burst. 

In regard to the present invention, power control refers to 
the ability to modify or adjust the power levels associated 
with communications Signal bursts, particularly, downlink 
communications Signal bursts. Although the ability to 
modify or adjust power level is important because it helps to 
insure that the Signal quality associated with a given channel 
is adequate, the ability to modify or adjust power level is, 
more generally, important because it helps to improve the 
Spectral efficiency of the System as a whole by balancing 
average, System-wide Signal quality and System capacity. 

In accordance with the interim standards for TDMA 
IS-136A and IS-136B, the transmission power level associ 
ated with a downlink burst must remain constant during a 
given time frame. Thus, a mobile Station receiving a down 
link burst during a given timeslot expects the power level of 
the received burst to be constant, or nearly constant, over the 
timeslot. Despite this, the power level of the received 
downlink burst is not always constant. 

In actuality, mobile radio signal transmissions are com 
monly Subject to Short term amplitude variations known as 
Rayleigh fading. For example, in a 1900 MHz system, a 
mobile Station operating in a car traveling at 100 kilometers 
per hour experiences, on average, fading dips at a frequency 
of approximately 150 Hz. Since each timeslot is approxi 
mately 6.67 mSecs in duration, which corresponds to a 
frequency of approximately 150 MHZ, at least one fading 
dip can be expected during each timeslot. 

While the transmit power level associated with one down 
link burst may be more than Sufficient to insure adequate 
Signal quality, even if the Signal is affected by a fading dip, 
the transmit power level associated with another downlink 
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2 
burst, particularly one being transmitted to a mobile Station 
operating at or near the cell border, may not be Sufficient to 
insure adequate Signal quality if the Signal is affected by a 
fading dip. For instance, if the Signal associated with a given 
downlink burst is adversely affected by fading, the power 
level of the received signal may drop significantly, Such that, 
the Signal is extremely Susceptible to co-channel 
interference, and to a lesser extent, adjacent channel 
interference, which may, in turn, render the quality of the 
Signal unacceptable. Accordingly, an effective power control 
technique for TDMA based telecommunications systems is 
needed, whereby the power level of a given communications 
Signal can be adjusted or modified during the course of a 
Single timeslot So as to mask or reduce interference. 

SUMMARY OF THE INVENTION 

The present invention provides an effective power level 
control technique for use in TDMA based telecommunica 
tions Systems, whereby the transmit power associated with 
certain downlink bursts, particularly those which are being 
transmitted with more power than the corresponding mobile 
Station requires, is adjusted during a given timeslot, and in 
Such a way, that the transmit power adjustment resembles 
that of a typical fading event, in terms of time of occurrence 
and rate of occurrence (e.g., dB per mSec). In So doing, other 
mobile Stations, using the same frequency carrier or an 
adjacent frequency carrier, receiving a downlink burst dur 
ing that timeslot at a power level that is marginally adequate, 
Such as mobile Stations operating at or near the border of 
nearby cells, are better able to cope with the effects of 
fading, Since they are Subjected to leSS interference. 

Thus, it is an object of the present invention to provide an 
effective power level control technique for use in TDMA 
based telecommunications Systems. 

It is another object of the present invention to provide a 
power level control technique that reduces interference. 

It is still another object of the present invention to provide 
a power level control technique whereby mobile Stations 
most Susceptible to interference are not exposed to output 
power level changes during the timeslot in which they are 
receiving a downlink burst. 

It is yet another object of the present invention to provide 
a power level control technique that improves the Spectral 
efficiency and System capacity. 

It is another object of the present invention to attenuate 
the power level associated with certain mobile Stations 
during a corresponding timeslot in Such a way that the 
mobile Stations Subjected to the power level attenuations are 
affected as little as possible. 

It is another object of the present invention to attenuate 
the power level associated with certain mobile Stations 
during a corresponding timeslot in Such a way that the 
transmission quality for these mobile Stations is maintained, 
while minimizing interference for mobile Stations operating 
in nearby cells. 

In accordance with one aspect of the present invention, 
the above-identified and other objects are achieved by a 
downlink power control method. The method involves trans 
mitting a first downlink Signal, from a base Station to a first 
mobile Station, where the first downlink Signal is transmitted 
over a first frequency carrier and transmitted at a constant 
power level during a corresponding timeslot. In addition, a 
Second downlink Signal is transmitted to a Second mobile 
Station, where the Second downlink Signal is transmitted at 
an initial power level during the corresponding timeslot. The 
power level associated with the Second downlink Signal is 



US 6,529,494 B1 
3 

then attenuated, wherein the attenuation of the power level 
asSociated with the Second downlink Signal reduces the 
likelihood that the second downlink signal will interfere 
with the first downlink Signal, and wherein a Signal quality 
asSociated with the Second downlink signal is less likely to 
become unacceptable as compared to a signal quality asso 
ciated with the first downlink Signal, due to an attenuation in 
power level. 

In accordance with another aspect of the present 
invention, the above-identified and other objects are 
achieved by a downlink power control method and/or appa 
ratus. The method and/or apparatus involves transmitting a 
first downlink Signal, from a base Station to a first mobile 
Station, where the first downlink Signal is transmitted over a 
first frequency carrier and transmitted at a constant power 
level during a corresponding timeslot. A Second downlink 
Signal is then transmitted to a Second mobile Station, where 
the Second downlink Signal is transmitted at an initial power 
level during the corresponding timeslot. The power level 
asSociated with the Second downlink Signal is then attenu 
ated in Such a way that the attenuation of the power level 
asSociated with the Second downlink Signal resembles a 
typical fading event, where the attenuation of the power 
level associated with the Second downlink Signal reduces the 
likelihood that the second downlink signal will interfere 
with the first downlink signal. 

In accordance with Still another aspect of the present 
invention, the above-identified and other objects are 
achieved by a downlink power control method. This method 
involves transmitting from a base Station to a corresponding 
mobile Station, Over a first frequency carrier, each of a 
number of downlink bursts at a corresponding power level 
during a respective timeslot. Next, a determination is made 
as to whether the transmit power level associated with a first 
downlink burst Sufficiently meets the power requirements of 
the corresponding mobile Station in the presence of fading. 
The transmit power associated with the first downlink burst 
is maintained at a constant level throughout a Substantial 
portion of the respective timeslot, if it is determined that the 
transmit power level associated with the first downlink burst 
does not Sufficiently meet the power requirements of the 
corresponding mobile Station in the presence of fading, and 
the transmit power associated with the first downlink burst 
is attenuated during the respective timeslot, based on values 
asSociated with a typical fading event, if it is determined that 
the transmit power level associated with the first downlink 
burst Sufficiently meets the power requirements of the cor 
responding mobile Station in the presence of fading. 

In accordance with Still another aspect of the present 
invention, the above-identified and other objects are 
achieved by a downlink power control method that is 
employed by a time division multiple access based cellular 
radio telecommunications System, in which the time domain 
is divided into a plurality of time frames, and each time 
frame is divided into a plurality of timeslots, where each 
timeslot begins with a Synchronization period, and where the 
radio telecommunications System includes a base Station in 
radio communication with a first mobile Station and a Second 
mobile Station on first and Second timeslots of a carrier 
frequency, respectively. The method involves extracting 
values associated with the characteristics of a typical fading 
event and Storing the extracted values in the base Station. 
Next, it is determined that the second mobile station is 
requires a lower power level than the first mobile Station. 
Then based on this determination, the transmit power level 
in the Second timeslot is attenuated based on the Stored 
values. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the invention will be 
understood by reading the following detailed description in 
conjunction with the drawings in which: 

FIG. 1 illustrates the time division multiple access 
(TDMA) technique; 

FIG. 2 illustrates the characteristics associated with a 
typical fading event; 

FIG. 3 illustrates the components in a base station that 
may be employed to implement exemplary embodiments of 
the present invention; 

FIG. 4 illustrates a downlink power control technique in 
accordance with exemplary embodiments of the present 
invention; 

FIG. 5 is an alternative illustration of the downlink power 
control technique in accordance with the present invention; 

FIG. 6 illustrates, in detail, a transition in power level, in 
accordance with exemplary embodiments of the present 
invention, where the power level associated with a next 
timeslot is lower than the power level associated with the 
previous timeslot; and 

FIG. 7 illustrates, in detail, a transition in power level, in 
accordance with exemplary embodiments of the present 
invention, where the power level associated with a next 
timeslot is higher than the power level associated with the 
previous timeslot. 

DETAILED DESCRIPTION OF THE 
INVENTION 

For a better understanding of the invention, the following 
detailed description refers to the accompanying drawings, 
wherein exemplary embodiments of the present invention 
are illustrated and described. In the figures, reference num 
bers and/or codes are used to identify key features of the 
invention. These reference numbers and/or codes appearing 
in the drawings are used consistently throughout the 
description, where and when it is appropriate. 

FIG. 1 illustrates how a TDMA based radio telecommu 
nications System operates. AS shown, the time domain, for 
each of a number of frequency carriers F. ... F, is divided 
into time frames, for example, time frame TF. Each time 
frame is then further divided into a number of timeslots, for 
example, three (3) timeslots TS, TS and TS. Accordingly, 
each frequency carrier F. . . . F., in FIG. 1, is used to carry 
the communications Signals for three mobile Stations. Each 
frequency carrier-timeslot combination (e.g., frequency 
carrier F, and timeslot TS) thus constitutes a different 
physical channel, over which, a communications signal burst 
can be transmitted. 

It is also illustrated in FIG. 1 that the duration of each 
timeslot TS . . . TS is approximately 6.67 mSecs, during 
which, 162 Symbols associated with a corresponding com 
munications signal can be transmitted. Moreover, each 
timeslot TS . . . TS includes a Synchronization period 
SYNCH. . . . SYNCH. The duration of each synchroniza 
tion period is approximately 0.576 mSecs, during which, 14 
Symbols associated with the corresponding communications 
Signal can be transmitted. Of particular importance is the 
fact that the power level associated with a given frequency 
carrier remains constant over the entire time frame TF. Thus, 
for example, the power level associated with frequency 
carrier F, remains at attenuation level aa during the time 
frame as shown, despite the fact that the required power 
level is often less, as illustrated by the dashed, horizontal 
lines. It was also stated previously that the interim TDMA 
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Standards fail to provide for the modification or adjustment 
of power levels, particularly downlink burst power levels, 
during a given timeslot. 

In accordance with exemplary embodiments of the 
present invention, the power level associated with a given 
downlink burst may be adjusted over the course of a Single 
timeslot. However, only downlink bursts transmitted at a 
power level that Substantially exceeds the needs of the 
corresponding mobile Station are Subject to modification or 
adjustment. In contrast, a downlink burst will be transmitted 
at a relatively constant power level over the duration of a 
timeslot, if the power level associated with the downlink 
burst marginally meets the power requirements of the cor 
responding mobile station. It should be noted that the 
determination as to whether a given power level Substan 
tially exceeds the needs of the corresponding mobile Station 
or marginally meets the needs of the corresponding mobile 
Station may be based on Several factorS Such as Signal 
Strength and signal quality measures (e.g., bit error rate) 
which are reported to the base station by the mobile station. 
Moreover, if it is necessary to lower (i.e., attenuate) the 
power level of a particular downlink burst, the power level 
is adjusted by attenuating a corresponding power amplifier 
such that the rate of attenuation of the downlink power level 
resembles the attenuation rate of a typical fading event, 
wherein an artificial fading event is created with a magni 
tude that the corresponding mobile Station can handle (i.e., 
an artificial fading event that does not cause the Signal 
Strength or Signal quality associated with the mobile Station 
to drop below a minimum required level). 

It will be noted that the characteristics of a fading event 
can be measured. Thus, the characteristics associated with 
typical fading events are generally well known. Accordingly, 
the characteristics associated with a typical fading event can 
be simulated. In fact, Vendors use these characteristics to 
design mobile Stations that are capable of handling Rayleigh 
fading. 

FIG. 2 illustrates an example of a typical fading pattern, 
comprising Several fading dips, as experienced by a mobile 
Station. Values associated with, for instance, attenuation rate, 
may be extracted by analyzing the fading dips, and Selecting 
those values that best describe the profile of the fading 
pattern. The extracted values are then Stored at the base 
station, for example, the base station 305 shown in FIG. 3, 
and thereafter, used by the amplifier gain control circuitry 
310 to adjust the power amplifier 315, in transmitter unit 
320, accordingly. Alternatively, the adjustment could be 
implemented through digital Signal processing, prior to 
digital-to-analog conversion, as shown. 

FIG. 4 illustrates, in greater detail, the power control 
technique in accordance with exemplary embodiments of the 
present invention. More particularly, FIG. 4 illustrates the 
power control technique with respect to exemplary fre 
quency carrier F, over a time frame TF, wherein the power 
level of frequency carrier F, is attenuated during timeslot 
TS in order to reduce the potential that frequency carrier F, 
will become a Source of interference for mobile stations 
operating over the same frequency carrier or an adjacent 
frequency carrier in a nearby cell during timeslot TS. If, in 
accordance with the present invention, a mobile Station 
requires the power level of the downlink burst to be rela 
tively high, then the transmit power of that downlink burst 
is kept at a relatively constant level over the duration of the 
corresponding timeslot, as illustrated, for example, by the 
power level associated with frequency carrier F, during 
timeslot TS. 

If the power level of a downlink burst is to be attenuated, 
and the corresponding mobile Station requires less power 
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6 
than the power level of the burst associated with the previous 
timeslot, then the transmit power level of the downlink burst 
is attenuated as is frequency carrier F, during timeslot TS 
in FIG. 4, wherein the attenuation of frequency carrier F, 
begins after the corresponding Synchronization period. 
Moreover, attenuating the frequency carrier F, is accom 
plished in Such a way that it resembles the attenuation of a 
typical fading event (e.g., in decibels versus time), as Stated 
above. If, however, the mobile Station requires more power 
than the power level associated with the downlink burst of 
the previous timeslot, then the transmit power level is 
increased during the previous timeslot, Such that the desired 
power level is achieved just before the Synchronization 
period of the present timeslot, as is the case with frequency 
carrier F, during the transition from timeslot TS to timeslot 
TS in FIG. 4. 

FIG. 5 provides an alternative illustration of the power 
control technique of the present invention. AS shown in FIG. 
5, three (3) mobile stations 505, 510 and 515 receive a 
downlink burst over frequency carrier F. FIG. 5 also shows 
base station 525 transmitting the downlink burst associated 
with mobile station 505 during timeslot TS, the downlink 
burst associated with mobile station 510 during timeslot TS 
and the downlink burst associated with mobile station 515 
during timeslot TS. As one skilled in the art will readily 
appreciate, mobile station 510 is shown to be located in a 
relatively remote region of the cell (i.e., at or near the border 
of the cell). Hence, the transmit power during TS is 
relatively high and, in accordance with exemplary embodi 
ments of the present invention, held at a relatively constant 
level throughout the entire timeslot TS. In contrast, mobile 
station 505 is shown to be located relatively close to base 
station 525. Hence, the transmit power level during timeslot 
TS is lower than the transmit power level during timeslot 
TS, as illustrated. And, in accordance with exemplary 
embodiments of the present invention, transition from the 
higher transmit power level of timeslot TS to the lower 
transmit power level of timeslot TS is achieved by attenu 
ating the power level of the transmitted Signal after the 
Synchronization period of timeslot TS in Such a way that it 
resembles the attenuation rate of a typical fading event. 
Mobile station 515, on the other hand, is shown as being 
Somewhat centrally located in the cell. AS Such, the transmit 
power during TS is lower than the transmit power during 
timeslot TS, yet higher than the transmit power during 
timeslot TS. Thus, according to exemplary embodiments of 
the present invention, the transmit power during timeslot 
TS is held constant during a Substantial portion of timeslot 
TS, then increased So that just prior to timeslot TS, the 
higher transmit power level required by mobile station 510 
is achieved. 

Further in accordance with exemplary embodiments of 
the present invention, FIG. 6 illustrates, in greater detail, a 
transition between power levels where the transition is from 
a higher transmit power level in a first timeslot to a lower 
transmit power level in a next timeslot, as is the case with 
the transition from timeslot TS to timeslot TS in FIG. 5. 
More specifically, FIG. 6 shows that the attenuation of the 
power level should be initiated approximately 15 to 18 
symbols into the timeslot. Of course, if the power level is to 
be attenuated for the purpose of reducing any potential 
Source of interference that might otherwise adversely affect 
other mobile stations, the rate at which the power level is 
attenuated should match the rate associated with a fading 
event, as Stated previously. 

In contrast, FIG. 7 illustrates, in greater detail, a transition 
between power levels where the transition is from a lower 
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transmit power level in a first timeslot to a higher transmit 
power level in a next timeslot, as is the case with the 
transition from timeslot TS to timeslot TS in FIG. 5. FIG. 
7, more particularly, shows that the power level transition 
should be initiated in the first timeslot, for example, timeslot 
TS, Such that the power level transition is complete prior to 
the end of the first timeslot. 

The present invention has been described with reference 
to exemplary embodiments. However, it will be readily 
apparent to those skilled in the art that it is possible to 
embody the invention in Specific forms other than as 
described above without departing from the spirit of the 
invention. The embodiments described above are illustrative 
and should not be considered restrictive in any way. The 
Scope of the invention is given by the appended claims, 
rather than the preceding description, and all variations and 
equivalents which fall within the range of the claims are 
intended to be embraced therein. 
What is claimed is: 
1. In a time division multiple acceSS based cellular radio 

telecommunications System, a downlink power control 
method comprising the Steps of 

transmitting a first downlink signal, from a base Station to 
a first mobile Station, wherein the first downlink Signal 
is transmitted over a first frequency carrier and trans 
mitted at a constant power level during a corresponding 
timeslot; 

transmitting a Second downlink Signal to a Second mobile 
Station, wherein the Second downlink signal is trans 
mitted at an initial power level during the correspond 
ing timeslot, and 

attenuating the power level associated with the Second 
downlink Signal, wherein the attenuation of the power 
level associated with the Second downlink Signal 
reduces the likelihood that the Second downlink Signal 
will interfere with the first downlink signal, and 
wherein a signal quality associated with the Second 
downlink Signal is less likely to become unacceptable 
as compared to a signal quality associated with the first 
downlink Signal, due to an attenuation in power level. 

2. The downlink power control method of claim 1, where 
Said Step of attenuating the power level associated with the 
Second downlink signal comprises the Step of 

attenuating the power level associated with the Second 
downlink Signal in Such a way that the attenuation of 
the power level associated with the second downlink 
Signal resembles a typical fading event. 

3. In a time division multiple acceSS based cellular radio 
telecommunications System, a downlink power control 
method comprising the Steps of 

transmitting a first downlink signal, from a base Station to 
a first mobile Station, wherein the first downlink Signal 
is transmitted over a first frequency carrier and trans 
mitted at a constant power level during a corresponding 
timeslot; 

transmitting a Second downlink Signal to a Second mobile 
Station, wherein the Second downlink signal is trans 
mitted at an initial power level during the correspond 
ing timeslot, and 

attenuating the power level associated with the Second 
downlink Signal in Such a way that the attenuation of 
the power level associated with the second downlink 
Signal resembles a typical fading event, wherein the 
attenuation of the power level associated with the 
Second downlink Signal reduces the likelihood that the 
second downlink signal will interfere with the first 
downlink Signal. 
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4. The downlink power control method of claim 3, 

wherein Said Step of attenuating the power level associated 
with the Second downlink Signal comprises the Step of 

attenuating the power level associated with the Second 
downlink Signal at a rate that is equivalent to a fading 
rate associated with the typical fading event. 

5. The downlink power control method of claim 3, 
wherein a signal quality associated with the first downlink 
Signal is prevented from becoming diminished, by 
interference, to a point where it is below an acceptable Signal 
quality level, due to the presence of fading. 

6. The downlink power control method of claim 5, 
wherein the Signal quality associated with the first downlink 
Signal is prevented from becoming diminished by 
co-channel interference. 

7. The downlink power control method of claim 5 wherein 
the Signal quality associated with the first downlink Signal is 
prevented from becoming diminished by adjacent channel 
interference. 

8. In a time division multiple acceSS based cellular radio 
telecommunications System, in which the time domain is 
divided into a plurality of time frames, and each time frame 
is divided into a plurality of timeslots, wherein each timeslot 
begins with a Synchronization period, a downlink power 
control method comprising the Steps of: 

transmitting, over a first frequency carrier, from a base 
Station to a corresponding mobile Station, each of a 
number of downlink bursts at a corresponding power 
level, during a respective timeslot, 

determining whether the transmit power level associated 
with a first downlink burst sufficiently meets the power 
requirements of the corresponding mobile Station in the 
presence of fading; 

maintaining the transmit power associated with the first 
downlink burst, at a constant level throughout a Sub 
Stantial portion of the respective timeslot, if it is deter 
mined that the transmit power level associated with the 
first downlink burst does not sufficiently meet the 
power requirements of the corresponding mobile sta 
tion in the presence of fading, and 

attenuating the transmit power associated with the first 
downlink burst during the respective timeslot, based on 
values associated with a typical fading event, if it is 
determined that the transmit power level associated 
with the first downlink burst sufficiently meets the 
power requirements of the corresponding mobile sta 
tion in the presence of fading. 

9. The downlink power control method of claim 8 further 
comprising the Step of: 

extracting the values associated with a typical fading 
event from a typical fading pattern. 

10. The downlink power control method of claim 9, 
wherein Said Step of extracting the values associated with a 
typical fading event from a typical fading pattern comprises 
the step of: 

extracting a value representing attenuation rate. 
11. The downlink power control method of claim 8, 

wherein Said Step of maintaining the transmit power asso 
ciated with the first downlink burst, at a constant level 
throughout a Substantial portion of the respective timeslot, 
includes holding the power level of the first downlink burst 
constant during the Synchronization period of the first 
timeslot. 

12. The downlink power control method of claim 8, 
wherein Said Step of attenuating the transmit power associ 
ated with the first downlink burst during the respective 
timeslot comprises the Step of 
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reducing the power level associated with the first down 
link burst in Such a way that the attenuation of the 
transmit power resembles a typical fading event. 

13. The downlink power control method of claim 12, 
wherein Said Step of reducing the power level associated 
with the first downlink burst comprises the step of: 

reducing the power level associated with the first down 
link burst at an attenuation rate that corresponds with 
an attenuation rate associated with the typical fading 
eVent. 

14. The downlink power control method of claim 12, 
wherein Said Step of reducing the power level associated 
with the first downlink burst comprises the step of: 

initiating the reduction in power level after the Synchro 
nization period of the first timeslot. 

15. The downlink power control method of claim 8 further 
comprising the Step of: 

increasing the transmit power of a Second downlink burst 
during a Second timeslot if the transmit power of a third 
downlink burst during a next timeslot is greater than the 
transmit power of the Second downlink burst, Such that 
the transmit power associated with the third downlink 
burst is achieved prior to the Synchronization period of 
the next timeslot. 

16. The downlink power control method of claim 15 
further comprising the Step of 

holding the transmit power at a constant level throughout 
the Synchronization period of the next time slot. 

17. The downlink power control method of claim 8 further 
comprising the Step of: 

decreasing the transmit power of a Second downlink burst 
after the Synchronization period of a Second timeslot, 
corresponding to the Second downlink burst, if the 
transmit power of a third downlink burst during the 
timeslot previous to the Second timeslot is greater than 
the transmit power of the second downlink burst. 

18. In a time division multiple access based cellular radio 
telecommunications System, in which the time domain is 
divided into a plurality of time frames, and each time frame 
is divided into a plurality of timeslots, wherein each timeslot 
begins with a Synchronization period, and wherein Said radio 
telecommunications System includes a base Station in radio 
communication with a first mobile Station and a Second 
mobile Station on first and Second timeslots of a carrier 
frequency, respectively, a downlink power control method 
comprising the Steps of: 

extracting values associated with characteristics of a 
typical fading event; 

Storing the extracted values in the base Station; 
determining that the Second mobile Station requires a 

lower power level than the first mobile station; and 
attenuating the transmit power level in the Second timeslot 

based on the Stored values, wherein Said Step of attenu 
ating the transmit power level is initiated after a Syn 
chronization period of the Second time slot. 

19. The downlink power control method of claim 18, 
wherein Said Step of determining that the Second mobile 
Station requires a lower power level than the first mobile 
Station comprises the Step of: 

measuring Signal quality as received by the Second mobile 
Station. 

20. The downlink power control method of claim 18, 
wherein Said Step of extracting values associated with the 
characteristics of a typical fading event comprises the Step 
of: 

extracting attenuation rate. 
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21. In a time division multiple access based cellular radio 

telecommunications System, in which the time domain is 
divided into a plurality of time frames, and each time frame 
is divided into a plurality of timeslots, wherein each timeslot 
begins with a Synchronization period, and wherein Said radio 
telecommunications System includes a base Station in radio 
communication with a first mobile Station on a first timeslot 
of a carrier frequency, a Second mobile Station on a Second 
timeslot of the carrier frequency and a third mobile Station 
on a third timeslot of the carrier frequency, a downlink 
power control method comprising the Steps of: 

extracting values associated with characteristics of a 
typical fading event; 

Storing the extracted values in the base Station; 
determining that the Second mobile Station requires a 

lower power level than the first mobile station; 
attenuating the transmit power level in the Second timeslot 

based on the Stored values, 
determining that the third mobile Station requires a higher 

power level than the Second mobile Station; and 
increasing the power level prior to the Synchronization 

period of the third timeslot. 
22. In a time division multiple access based cellular radio 

telecommunications System, an apparatus for downlink 
power control comprising: 
means for transmitting a first downlink Signal, from a base 

station to a first mobile station, wherein the first down 
link Signal is transmitted over a first frequency carrier 
and transmitted at a constant power level during a 
corresponding timeslot; 

means for transmitting a Second downlink Signal to a 
Second mobile Station, wherein the Second downlink 
Signal is transmitted at an initial power level during the 
corresponding timeslot; and 

means for attenuating the power level associated with the 
Second downlink Signal in Such a way that the attenu 
ation of the power level associated with the Second 
downlink Signal resembles a typical fading event, 
wherein the attenuation of the power level associated 
with the Second downlink Signal reduces the likelihood 
that the second downlink signal will interfere with the 
first downlink Signal. 

23. The apparatus of claim 22, wherein Said means for 
attenuating the power level associated with the Second 
downlink Signal comprises: 
means for attenuating the power level associated with the 

Second downlink Signal at a rate that is equivalent to a 
fading rate associated with the typical fading event. 

24. The apparatus of claim 22, wherein a Signal quality 
asSociated with the first downlink Signal is prevented from 
becoming diminished, by interference, to a point where it is 
below an acceptable Signal quality level, due to the presence 
of fading. 

25. The apparatus of claim 24, wherein the Signal quality 
asSociated with the first downlink Signal is prevented from 
becoming diminished by co-channel interference. 

26. The apparatus of claim 24, wherein the Signal quality 
asSociated with the first downlink Signal is prevented from 
becoming diminished by adjacent channel interference. 


